Reducing Health Care's Carbon Footprint-The Power of Nursing
by Aliria Muñoz, RN, MSN E nvironmentalism and climate change awareness are no longer fads. The negative impact of human actions on the earth is a pressing issue shown to be serious, rapidly escalating, and impossible to ignore. The United States' greenhouse gas emissions totaled nearly 7 million metric tons of carbon dioxide in 2010 alone, a 3.2% increase from 2009 and a 10.5% increase from 1990 (U.S. Environmental Protection Agency [EPA], 2012).
These greenhouse gases, generated predominantly from the burning of fossil fuels to produce energy, surround the earth and trap energy and warmth within the atmosphere. This process increases the earth's temperature, altering the global climate and causing what is commonly known as "global warming." Whether leading to floods, droughts, more frequent and severe heat waves, or warmer and more acidic oceans, these widespread changes have transformed and will continue to transform life and even the geography of this planet (EPA, 2012) . Increasing temperatures have been shown to transform the earth's geography. Satellite images tracking bodies of water in the Arctic Coastal Plain from 1950 to 2002 revealed that the surface areas of some closed-basin ponds were reduced by up to 54% as mean temperatures increased during this same period (Riordan, Verbyla, & McGuire, 2006) .
One of the major and most consistent contributors to greenhouse gases and damage to the environment is the health care industry, including hospitals, clinics, and care centers (Stichler, 2009) . Ironically, the very system that is charged with promoting health and preventing disease actually contributes to the increasingly unhealthy environment in which individuals live. It is estimated that U.S. hospitals produce more than 2 million tons of waste annually (Harris, Pisa, Talioaga, & Vezeau, 2009; Health Care Without Harm [HCWH], n.d.) . However, it is not just the volume of waste produced that negatively impacts the environment. For example, the many functions of a hospital (e.g., hotel, office, clinical laboratory, and food services) produce several types of waste.
Sterile procedures, surgeries, patient hygiene, and countless other tasks require a wide array of supplies, which are disposable or deemed contaminated if opened but unused. Additionally, recyclable supply packaging such as paper and cardboard, 45% to 50% of the solid waste produced by hospitals, is usually discarded (Bentley, Effros, Palar, & Keeler, 2008) . Plastics, 15% to 30% of hos-Global warming and environmentalism continue to be national and international issues as their complexities and implications become better understood. One ironic contributor to the degradation of the environment is the health care system. Serving as clinical laboratories, hotels, restaurants, and offices that never close, U.S. hospitals produce more than 2 million tons of waste annually. Although the consequences and significance of health care's carbon footprint are undeniable, strategies to reduce this impact are challenging. This article discusses how the role, traits, and knowledge of nurses combined with their positions in the health care system make them key players in creating an environmentally sustainable health care industry. With an analysis of environmental action versus inaction, this article explores how nurses at the forefront of health care are equipped to change practice that will reach far beyond the bedside.
professional practice pitals' solid waste, present another problem, the disposal of polyvinyl chloride (PVC) and di(2-ethylhexyl) phthalate (DEHP), which are the most common products in hospital plastics (McKeon, 2005) . Because they are not chemically bound, over time, the DEHP and PVC found in intravenous (IV) tubing detach; if IV tubing is not changed frequently, DEHP leeches into the bloodstream, affecting the liver, kidneys, lungs, and reproductive system (Gaudry & Skiehar, 2007) . Additionally, when PVC is both produced and incinerated, it releases dioxins, a potent carcinogen linked to reproductive disorders, decreased immunity, diabetes, heart disease, and altered developmental function (Gaudry & Skiehar, 2007) . In addition to the diversity and complexity of the waste and extensive energy requirements, hospitals operate 24/7, 365 days a year.
Whether contributing to methane gas-producing landfills, leaking toxins into the air by incineration of biohazardous waste, or using harsh chemicals to clean potentially hazardous waste prior to disposal, health care is undoubtedly a major contributor to environmental degradation (Gaudry & Skiehar, 2007; Harris et al., 2009) . Addressing this issue and ultimately reducing the environmental impact of health care is thus complex.
THE POwER And KnOwlEdgE wiTHin nURsing
The key to significantly reducing the environmental impact of the health care industry may lie with the largest group of health care workers: nurses. Many health carerelated environmental hazards begin at the bedside. Where are supplies used? Who is performing the procedures that use energy, water, and sterile processing and produce biohazardous waste? From administering chemotherapy to preparing a patient for surgery, nurses are at the frontline of health care. More than 3.1 million registered nurses practice in the United States (American Association of Colleges of Nursing,
[AACN], 2011), with employment expected to increase by 26% by the year 2020 (U.S. Department of Labor, 2012) . Not only are numbers significant when considering the power of nursing, but the role and knowledge of nurses combined with their innate altruism, compassion, and dedication to advocacy set the stage for them to contribute to solving the environmental problems of health care. Although the most commonly held perception of a nurse is at the bedside, nurses assume managerial, educational, and leadership roles. More nurses are graduating from bachelor and graduate degree nursing programs today than ever before (AACN, 2011) . With nursing education placing more focus on holistic practice and nurse activism, it is imperative that environmental awareness be a major component of nursing action. From the intensive care unit to the management office, nurses engage in the many aspects of health care. Not only do nurses interact directly with hospital functions, but they also have a unique vantage point for flaws, gaps, dangers, and potential for change that other health care professionals may not.
Nurses learn and embrace the necessity of creativity, awareness, and critical analysis. They have the ability to consider minute details along with the "big picture" as part of daily practice. These valuable traits are essential to instigating a major change in how health care impacts the environment. Daily nursing practice should prevent harm by using significant scientific advancements to reduce the carbon footprint of the health care industry.
Nursing and hospital practices have changed during the past century. Nurses use changing protocols as they care for sicker patients, work longer hours, and often feel overwhelmed by job demands (Neill, 2011) . So how can this group of professional nurses be expected to tackle environmental sustainability as well? Rather than assigning additional duties to already overwhelmed nurses, changing routines and practices may better result in less environmental impact. If the recycling bin is closer than the garbage chute, recyclable materials may actually be recycled rather than thrown away. Environmental awareness must be part of nursing practice, rather than an additional chore; if so, changes will be naturally adopted and sustained over time. The major task, then, is to identify specific issues that contribute to health care's carbon footprint and improve efficiency, conservation, and convenience. Nurses can identify specific environmental problems and suggest solutions. Hospital committees with "green" goals can be spearheaded by nurses or, at the very least, include nursing input. Nurses can assume these new leadership roles and become environmental champions because they already participate on a variety of hospital committees.
signs OF COmmiTmEnT TO CHAngE
Some hospitals and organizations have demonstrated a commitment to this issue by making measurable changes. Beth Israel Medical Centers in New York took action in 1996, implementing a waste minimization strategy and saving the hospital more than a million dollars, savings that were maintained in subsequent years (Sattler, 2002) . Specific organizations, including HCWH and the Alliance of Nurses for Healthy Environments (ANHE), have also informed, acted, and lobbied regarding health care's impact on the environment. HCWH is an international coalition of 52 countries that promotes ecologically sound alternatives to current environmentally hazardous health care practices worldwide (HCWH, 2012) . Practice Greenhealth is a program to eliminate mercury waste, reduce health care's total waste production, minimize chemical and toxic waste, and prevent overall pollution (Practice Greenhealth, 2012) . Providing a venue for nurses in the United States and internationally, the ANHE promotes integration of environmental health into the many nursing roles professional practice (ANHE, 2012) . Whether incorporating environmentalism into nursing education or promoting the greening of nursing workplaces, the group promotes environmental health through education, practice, research, and policy changes (ANHE, 2012) . As evidenced by the collaborative efforts of these groups, nurses have advocated for and can continue to advocate for green health care practices both at the bedside and in the industry.
nURsE mOTivATiOn And BEHAviOR CHAngE
So why have the majority of health care organizations and providers not acted on behalf of the environment? Topf (2005) investigated this issue and found several psychological factors, both individual and group, that have contributed to this indifference toward "greening" hospitals. Individually, nurses may be conflicted about environmental paradoxes such as medical waste management that promotes a safe environment yet also harms and contaminates the environment. For example, a nurse may decontaminate hospital equipment to prevent the spread of infection, but the cleaning agent used contains ethylene oxide, a known carcinogen and reproductive toxin (HCWH, 2012) . Many myths are related to the green movement, such as green buildings are a passing fad in which green materials are either not available, ineffective, or more expensive. Practice Greenhealth describes green hospitals as those that reduce the stress of building occupants, improve safety, and contribute to ecological health (Practice Greenhealth, 2012) . By promoting more conscientious purchasing based on scientific evidence, hospitals reduce not only their environmental impact, but, with energy efficiency as one of many major goals, also their costs (Arevalo & Carrillo-Martinez, 2007; Practice Greenhealth, 2012) .
Although some nurses may be misinformed, those who are aware of the substantial role hospitals play in the environmental crisis may deny that the environment is in peril or procrastinate in taking action (Topf, 2005) . As a group, diffusion of responsibility, or a reduced sense of responsibility due to the many parties sharing it, may also contribute to inaction when each member of the group thinks it is someone else's duty to act. Pluralistic group ignorance and "group think" can also result in inaction. When a group displays pluralistic group ignorance, they are insulated from significant issues; in the case of group think, doubts and alternate opinions are suppressed by the louder majority (Topf, 2005) .
Various proposals to promote green thinking and acting have been advanced. Kleffel (1996) challenged the traditional egocentric structure of nursing for which the immediate and the individual are the focus. Although many nursing theories explore and describe the environment, they often only discuss how the environment supports the individual, rather than the relationship between the individual and the environment. By presenting the "ecocentric" approach, Kleffel (1996) proposes viewing the environment and the elements within it as a whole-appreciating the interrelationships among humans, animals, plants, and minerals. This ecocentric view focuses on the holistic harmony of systems. If humans see themselves as a working part of a greater system rather than a system working for their own benefit, they may be more cognizant of their actions and focus on reducing harm to the world.
imPliCATiOns FOR PRACTiCE And FURTHER REsEARCH
Current literature focuses on the negative impact of toxins and waste production in health care, psychoanalysis of action and inaction related to environmentalism, and specific strategies for environmentally sound waste management (Arevalo & Carrillo-Martinez, 2007; Bentley et al., 2008; Connor et al., 2010; Gaudry & Skiehar, 2007; James, 2010; Kleffel, 1996; Lertzman, 2012; McKeon, 2005; Mishan, 1996; Topf, 2005) . However, more research to increase awareness of this issue is warranted. Although large-scale projects and hospital-wide policies are notable in the literature, investigation of effective strategies to promote the development of these policies and practices is limited. Practice Greenhealth, HCWH, and the ANHE provide useful tools for greening hospitals; however, quality research specific to strategies useful to nurses is needed.
COnClUsiOn
The paradox of providing health care while simultaneously harming health must be confronted and eliminated. According to HCWH's Executive Director, Gary Cohen, ". . . can't we build cancer centers without carcinogens? Can't we build pediatric units without chemicals linked to birth defects and asthma?" (HCWH, 2008) . This critical problem, its direct causes, stakeholders, possible solutions, and etiology must be identified. Although many professionals practice within health care, nurses, the largest group of frontline providers, have the greatest capability to make essential changes. Additionally, in such a large system, small changes implemented on a grand scale have potential for significant impact.
Beginning with new attitudes, problem recognition, and effective action, nurses can reduce health care's carbon footprint and improve the health of the entire community.
